The determination of the complete nucleotide sequence of an organism has attracted researchers ever since there were technical means to do it. The first virus to be sequenced, using enzymatic RNA sequencing, was MS2 (Fiers et al. 1976) , followed by bacteriophage ΦX (Sanger et al. 1977a) using his enzymatic method (Sanger et al. 1977b ) and SV40 (Fiers et al. 1978) , using Maxam and Gilbert's (1977) chemical degradation method. The human mitochondrial genome (Anderson et al. 1981) , the lambda genome (Sanger et al. 1982 ) and bacteriophage T7 (Dunn & Studier 1983) were other important marks, and much was learned about the lifecycle of viruses and their interaction with the infected host cell. Indeed, a considerable number of viral genomes have been determined since then, both from plant, animal and human infections. However, sequencing was quite tedious, and only in the late eighties, daring plans were made to launch a massive attack on the human genome, with the advent of automated sequencing. Much has happened since its official start in 1990, and today, hardly any scientist will ignore, let alone deny the usefulness and technical feasibility of the hu- man genome project. Considerable technical progress has been made in large scale mapping and sequencing, and the cost and speed of the project is improving faster than anticipated. Quantum leap improvements in sequencing are being projected for the coming years (ex. Burke et al. 1997 ), which will transform molecular biology into a discipline of bioinformatics, study of structure-function (Bassett et al. 1996 , Oliver 1996 , and manipulation of living organisms, rather than the analytical science it has been over the last 15 years.
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The start of a great number of genome projects on other organisms than human has been a remarkable, and at first unexpected phenomenon. On the one hand they figured as an "exercise" on smaller genomes, but undoubtedly they also came about due to the enthusiasm of molecular biologists, once it was realized that (the human) genome projects were not a crazy undertaking (Tilghman 1996) . Thus, the complete genomes of Haemophilus influenzae Rd, Mycoplasma genitalium, Methanococcus jannaschii, Synechocystis sp. (PCC 6803), Mycoplasma pneumoniae, Saccharomyces cerevisiae and Escherichia coli K-12 are now known, and a great number of other genome sequences are being determined, mainly from bacteria, but also from many higher eukaryotes, including plant and animal "model organisms". We can thus expect that our understanding of the complete gene set of many different life forms will increase dramatically over the coming years, and that regulation of gene expression, short and long range genomic DNA interactions, interaction of organisms with their environment, genome evolution, embryogenesis, interactions between cells in a multi-cellular organism and mechanisms of molecular evolution, amongst other aspects of cellular and molecular biology, will come under a completely new light.
As was pointed out by Pena (1996) , countries in the developing world have not been able to contribute significantly to the aforementioned genome projects, although their population is in great need for the benefits from the expected outcome of such projects: they host more than 70% of the world's population, struggle with major public health problems caused by infectious and parasitic diseases, suffer from food shortage, and face a further increasing technology gap.
Partly in response to the above picture, scientists from developing and developed countries planned and initiated a number of parasite genome projects and several "consortiums" for the mapping and sequencing of these medium-sized genomes were established, often based on already ongoing scientific collaborations. Thus, the genomes of Plasmodium falciparum, Schistosoma mansoni, Trypanosoma cruzi, Leishmania major, Trypanosoma brucei, Brugia malayi are now under study (Zingales et al. 1997a ). The main objectives for these projects are the following: (1) increase drastically the knowledge on the (molecular) biology of these parasites, which are, from an evolutionary standpoint, very ancient and present a number of quite unique features and molecular processes; (2) identify, as fast as possible, new genes with key cellular functions, which could be eligible as target for new drugs; (3) identify new antigens which could be useful in diagnostics or for vaccine development; (4) build expertise and collaborative North-South and South-South networks for genome research in the fields of mapping, large scale sequencing, bioinformatics, research on protein structure-function relationships etc.; (5) contribute to the overall knowledge on genome structure and comparative biology/evolution.
In this volume, several papers were brought together, as a result of the International Training Course on Parasite Genome Projects: Strategies and Methods, and the Symposium on Genome Projects, held at INGEBI, Buenos Aires, Argentina, Nov. 13-24, 1995, dealing mainly with aspects of the T. cruzi genome project, amongst contributions from other parasite genome projects (Musto et al. 1997 , Tanaka et al. 1997 .
THE TRYPANOSOMA CRUZI GENOME PROJECT The first meeting of the T. cruzi Genome Initiative, held in Teresópolis (Brazil, April 10-12, 1996) , sponsored by WHO-TDR, and with cosponsoring by Fiocruz, CYTED-D, the FrenchLatin American Cooperation and the University of Uppsala, Sweden, brought together 20 researchers and coordinators from 18 different laboratories in 9 countries, to discuss the first progress report and future planning of the project. The second meeting was held in Rio de Janeiro (Brazil, June 9-11 1997) under the same framework.
The WHO-TDR network, with very limited funding considered as "seed money", was started in 1994, and the parasite genome initiatives are now very well developed in de participating developing countries, with the expectation that genome projects will provide new answers and tools for disease control, as the current tools are not enough. Although Chagas disease transmission is now under control in some countries in Latin-America, the T. cruzi genome initiative is still very much needed in order to understand more about Chagas disease and the parasite-host interactions, to develop new drugs for efficient treatment, and to allow for comparative biology studies with Leishmania and T. brucei. The current state of the project can be summarized as follows. (Zingales et al. 1997b ) -The biological and parasitological characteristics of the clone CL-Brener have been carefully studied, as well as molecular typing of CL-Brener, using zymodeme, schizodeme, RAPD and molecular markers, including the use of such markers for the testing of the genetic stability of CL-Brener. No variation was seen after 100 generations and no significant differences with the parental CL strain have been reported up to now. The Reference Laboratory (USP, São Paulo), charged with the distribution of CL-Brener, has sent the clone to many laboratories in 11 countries. The recent discovery of at least two main lineages amongst T. cruzi strains (Souto et al. 1996) was discussed, however it was not felt that this would affect the genome project. A representative of "group 2", clone Dm28c, was chosen for analysis and comparison with CL-Brener, which belongs to "group 1".
Characterization of T. cruzi CL-Brener
The molecular karyotype of CL-Brener ) -Karyotype analysis under different resolutions, chromosomal marker production and linkage analyses have been carried out by different groups and, depending on pulse field gel electrophoresis conditions (Hernandez-Rivas et al. 1997) , about 20 to 42 chromosomal bands, ranging from 0.45 Mb to 3.5 Mb, can be distinguished, numbered as I to XX (low resolution) or 1 to 42 (medium resolution) (Henriksson et al. 1995) . However, the real number of chromosomal bands is undoubtedly higher, and a total genome content of about 87 Mb can be expected. Several linkage groups have been identified and T. cruzi is believed to be diploid, while several apparently homologous chromosomes have different sizes with sometimes large differences (ex. 580 kb versus 800 kb). Only few (50) gene probes had been assigned thus far to chromosomal bands. Karyotype pattern comparisons between different T. cruzi strains/clones showed substantially different patterns in each case. It was concluded that there is thus far no reason to believe that CL-Brener would have a substantially larger genome size than other T. cruzi strains, nor that its karyotype pattern would be more difficult to analyze.
Genomic and cDNA library construction of CLBrener -CL-Brener YAC, BAC (Ferrari et al. 1997) and cosmid libraries (Hanke et al. 1996) , are available from the respective laboratories. However, a major effort to grid the YAC and BAC libraries on (high density) filters is called for. Moreover, the construction of a new, high quality BAC library is highly desirable and will proceed with the support of CEPH (Paris, France). The start of contig construction, using a gridded cosmid library, was reported for chromosomes 1, 3 and 4.
An epimastigote cDNA library was constructed by directional cloning, as well as a normalized cDNA library.
EST and STS sequencing efforts -In total, 265 EST sequences were obtained from the non-normalized library, and up to now, 600 from the normalized library at Fiocruz , 1300 in Uppsala and 90 at IPB, Grananda, Spain, totaling around 2300 sequences. Also, new repetitive sequences, such as SIRE, Viper etc., were characterized, as well as minisatellite sequences and STS, mainly obtained by inter-SIRE PCR. An effort is now being made to map these sequences onto the chromosomal map. A standardized nomenclature for EST and STS clones was accepted.
Genomic sequencing -The Swedish group (Uppsala, Sweden) reported the sequence of one complete cosmid, 5 near to complete cosmids and 3 in the final phase, totaling about 300 kbp from chromosome 3. Thirty six genes were identified. Contig mapping of chromosome 1-4 is under way, preceding the sequencing phase.
Data analysis, database construction and distribution -Although sequence deposit during this first sequencing phase has not been immediate, it was agreed that all sequences will be displayed on the WWW, and that data deposit to Genbank/ EMBL should be immediate. Incorporation into TcruziDB, under construction at Fiocruz, Brazil and available via ftp , will be done after deposit and data analysis. With the availability of "winace", the win95/NT version of ACeDB, access to TcruziDB will be greatly improved. Furthermore, two discussion lists are available for communication and coordina tion: tcruzi-l@iris.dbbm.fiocruz.br and tcgenics@iris.dbbm.fiocruz.br .
THE POST-GENOME INITIATIVE
Under the auspices of WHO/TDR, a post-genome initiative is now under discussion. Post-genome efforts are in the first place concerned with applications of the genome projects for disease control and prevention, leading to new drugs, vaccines and other products. A close collaboration with industry seems preemptive. However, several difficulties can be foreseen, such as the still fragile structure of the parasite genome "consortiums" in this initial stage of the large scale sequencing phase, the current lack of substantial financial resources both for the genome projects in itself and for any new phase, the delicate interactions between basic research and industrial applications (research laboratories versus industrial partners), the need for sophisticated studies on protein structure function relationships etc. More than ever, North-South collaborations will play a key role in these discussions.
